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»Sa36»6lk*Bl4i!:**ai:-f*2KGA«WKr 



i 



( 2 

1 

imxmu 2— srh-L-^ovttcmT, 2 kg 
a tft-th z fc t s> 1.) &m£.®&'j'-% , 

< 1 1 1 afflv^ns^*^tia*rat«<t s 2 kg 

«-f & t> 2 K G A * JHM fcli*M * v k L 

«*R*e«*»felfc*R*ii:*»afc-r«2KGAOl! 
[»#12] 2KGA^egfl£^-£{&±^ri<v;t. 10 

2KGA±jB«yj«r*Tf4«**6*^A 

[f££J?!5] 2KGA4i^Jtt4«t!W ! y* 
-K^/I^yA?*— • t7*oyhy*^K59 1 s 

(FERM BP-1130) . •/a-K/WyA? 

t7*D^h^TH14-86 (FERM 
BP- 1 1 28) .■ isz.-Ynvayrt'?'?- ■ *r-/it 
DthWl 2-5 (FERM BP- 11 29). 
i^-F^/i-nyA?:?- • -t'/^a^r hy*^i 2- 

15 (FERM BP-1132), ya-W3/ 
A7?--t7*Dirhy^l2-4 (FERM B 
P-l 1 3 1 ) &iXflsa.— Y?)V?tJ> i \99— ■ -fy 30 
#03rhy*.X2 2-3 (FERM BP-1133) 

* fcti 2 fi<0i®-f * y S if^JS 1 KttO«&. 

i*. Na'. K*. Ca**. Mg^ifcJlNH^T'&Sfft* 
*1 

[ff^JS8] ftBffi*fc(iWfcKJGjK't>02KGAa 
ft* 8 Ong/ilBlT*=IB*t'fir*«^«SWWfttf 3 IS* 
JI1E»*>*«. 40 

MHWI9] 2KGA±ftlWjt»t*«4»l*^ 

< 1 1> 1 Sfflv J: h 2 K G 

A«»a*«w>tt«««irF'«¥5 m*jb i te«<7)* 
a. 

MfcftiglO] 2KGA£A8fc&*tf*-6«4Si*il> 
=5:< 1 1 l^vvfi&B&gfcWtffcKJ&i&cJ:* 2 K 

GA^idii?:, Af^AJS, yA-WtXl, /Df 
^XiR. i'hoA^-JR. xyfW^J'-g, X/V 



^¥7-6 7 67 3 

2 

cmtmi 1 1 2KGA£fttta*r*-*aa=*** 

£< fc 1 Wm^%IN£*fc<:UR«fcKJG&fc:.fc& 2 K 

GAtf)S!Bi£, Af-;UA • -feU^^ IF03131. 

• 'J 5 X I F O 12201. 
tVXMjf^Jx I FO 12108. /^)VX- 
7\1VX I FO 1 20 9 0. Af-^A • TSnU-Jr 
7?yiy^ IFO 30 2 2. A'f/U'Xrf'J 
AIFO 1 3 7 1 9. /^)VX ■ V— ^i7>^ I 
FO 3967, yi-KW- hU^iJ IFO 
1 2056. yi-h'W-Vyl-hV^jr IFO 
1 269 2. 7DfW-^y37^^yX IFO 
12930, yfQA7^-'7n^f'( IFO 
13 5 4 4. xyfDA'?^— • PnTJj IFO 3 
3 2 0. x;l/i7^T-A-b'3 5 IFO 12 68 
6. dffry h^X • f ^ IFO 13556.** 
yKt^-yh'J IFO 38 3 5, 7 7^f 
\)*?J* ■ X—yzf±7T4 IFO 1 2535. 

i?Q3'y*X>A'ijm IFO 3765ifcii 
X^xUhT-3l» I F03 3 6 6<^f^TTlf-3fi 

[0001] 

X 3/Wb'yB?£jifcO*fafti: 2 - ^ h - L - 

^DyKdUT. 2KGAfc«rra.Ii:t,i>S)<05Si§^r 
j£CR|-rS>. ?^tl¥L<li. 2KGA*S*^ga?li: 

i>L< am#Rmm> . 2KGA#tts^i2 

KGA£*M*yt LTcO^^S^^ykft^Btt- 
5. vvfc^SttmiStfr&BlfcW'tS. ^rtJ. T2 
KGA5rfi*l*^HJi:-r&fE»a7t{Sa*SJEJ £ T2 K 
GAfgglj tffrthZtthO . WttKJ&J k*tf>T r& 

[0002] 

tffl42->-|«-L-/D>'Kii. iSSWteflUrSfut 

V^btp&^-f bv-j.^ ^(Helvetica Chemica 
Acta^l7^. 3 115. 1 9 3 4&mitZ£'>X&m 

LT2,5->'*irh-D-r;l'3>'l?tCL7t». Ztlt 
$ ^> CfitetJW^ fc«±€^WC 2KGA^t 'fficth -ft 
^(#45fBB3 9-144 9 3^-. 1^^5 3-2 5 03 
3. #^35 6-1 5 87 7-^. #^BS5 9-3 59 2 

- d - 7)va>wmjmmm&r?- z 2 . 5-^b-D 



3 

w-r-sx^t: -r izm&t dna 

^*^2KGA$:^S*1£, (t^fX^( Science), 
3S230&. 14 4HU 98 5)h D-y;l/£>-;l- 

*w ? -mm* fflv \x met & z t tz <t -> x 2 k g a 

*»4 2 - 1 5 0 2 8 7^»!H>a**&S*l. 

-OV&. 

[00 0 3] ±« e tOL-V^-K-^$r^J:< 
2 KG A'\t$&rt-%f£Jj£ : trt&Mmi' a- H^/HJ 

2-228288^#B8) , #P^64-85 
0 8 8 ^fctt . 8ttCft±H7CX*ffifflir*-* d t C «fc 0 

*M<0 2 K G A£j£#lf U < tfKI $ tlh b V * 3 *a&izm 
•3$ ±f2K£fflv v > l - y xfrt, (O 2 

K G A4Sr n-fe xtfS^;? fiT v > h . 
[0 0 04] 

UL i*t»>4Wli ft. ftT^n-zK 18 

fci±£»* wmmt l < ammmzmm Lxtsm l . 

£j£$J-C*£ 2 K GAjWjfc#M«U **l£l±tta* 

t&tfC < 2KGA^cO^* { ie^^ : 5:< : 5:o7t 

j£-rS£ffil*k J>SV^±tf»S<li:LTaSSirrsr;^'>> 

[00053 mm. mffimzFnumtzm 
x%z>m&jmi&iz®m&i:mLXim't&zbiz£^ 

*l/C^6<!8&Ba56-5 0 9 58-3. #^tB6 2-l 
4 6 5 9 5#. B*^»X^^ 19 9 1 Sf-StkgmWm 

tzikffito&msmmzj: ^xmrn^^m-^mmm 
s.r t tmib-r immmrfmmtimwme 3 - 1 4 

897 9-§-Kft383il'0^. L*»U 2KGA£ft» 
^SM&t-ifHIIctllr^TU. mtt.&TtZZ\<ntfffiit><m 
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[00063 

2KGAfHPfc:u*t6J: , )*W«r«HHfe& 

jmw«. 2KGA%gn^c<os^«f%»$:3affl-r 
&^xm£u&vttz£^x®mi&*£ Y )2KGA£ftm- 

•tit*, H^<a«fclB^*^T1«fflWfln*> 

10 S&caWfc? 4 lHwwrcw 
4**1.4 2 KGA£JW«lcili±$-**;: fc £*Iffci:=5r£> 

[00073 «Wltt. (l)2-^h-L 

-^nyg?(lilT. 2 KGAfcfjrtSd £*>*>£)££!& 

m#5U£&iz x s 2 kg A<owt*ifefc:*j v ^-c . mm 
t tzum^m&^zmmi-h^.&mx'fy &2kgas 

20 1«tt2:t"&2KGA^Gft&&. (2) 2KGA4tffi 
nyA^^-g. i^jL-H^-^XiS. 3'J^n'^^»Jt> 

*s±ie ( i ) mmnm. < 3 > 2KGA^gg^sr 

ay/^^-lttWrc**±E ( 1 ) sffico-xm. 

(4) 2KGA±«||!*Srirr4itt«rt c ^a-H^;U 

3y-*?*-«wrca6JJE ( 1 ) te««o*ife. 

(5) 2 KGA41Wjt«t*lt(W , i'i- F/^ 

30 3/A7^--t7*ny>mK59 1s (FER 
M BP-1 1 30) . s/a-H/WM??- • 
7*nthmTH14-86 (FERM BP-1 
128) , ya-H^3yA7^-'t'V*D^hy 
^Xl 2-5 (FERM BP-1129) . i/a-K 
?I\,-3JJ*99— -Hf y#o^hY*Xl 2-15 (F 
E RM BP — 1132) . j/A-h'/W^^-- 
t7*o^h^X12-4 (FERM BP-1 13 
1 ) fcitfS'jL-F^/Uri • t7*n^by 
^22-3 (FERM BP— 1 133) frhWiftl 

40 6±3E ( 1 ) t&kn-frm. ( 6 ) M*>b LT<0(Bc^ 

( 1 ) EBWJsm, ( 7 ) m *>b LXcM&ft^WkJ 
*ytfLi\ Na\ K* . Ca2*. Mg 2 * ifcliNH^T 

As±te ( i ) imcoim. ( 8 > it»«43taa*R 

i£S0E*<7)2 KGAiRKS-8 Omg/mllUTtttfifL^^ 
mjWWrtrff dJJE ( 1 ) ta«^**. ( 9 ) 2KGA 
>k&^itthW&to*:'J?%< b t l«fflvtf;3S8#i£ 
£tzltm#fcStj&tZ£ h 2 KG A<^Sm£<fc<08»0# 

^tT-cffaiie ( i ) iaa«o^. do) 2kga* 

50 ^H^]i&*-rsattWS:^< b 1 1SWV^»SI«4 



5 

tT3±IS ( 1 ) tmn-ffik, (11)2 KGA£*|fcfc 

*RBai:J:4 2KGAO«at, Afvux • -fei^x 
IFO 3 13K A'f;^- U^-^SX IF 
O 1 2 20K A'f;U .X^f'J^AIFO 12 
108 N A>;^-r^U IFO 1 20 90. A 
^)VX • TSaVtryr */X.yx IFO 30 2 2. 
A'^X-X/f'J^ IFO 137 19, A'f;^ 
IFO 3967, ya-KW 

• HJ*U IFO 1 2056, y a -Hm-7 
;l/b7^J7 IFO 12692,rnf^^y 
nyX^VX IFO 12930, yhDA^^-- 
^n-O-x-f IFO 13 544, xyfoA^^- 

• ?UT% I F03 3 2 0. — T • /v-fcTn 

^ ifo i 2 686. ^y-yy^x • t:^ IF 

O 1 3556, ^tyh^t-X - yh'J IFO 3 
83 5. 77^a7t'J^ • jrf-y^-lrTT^^A 
IFO 12535, ^n^-y^^-A-'JT^ I 
FO 3 • 3>J IFO 3 

3 6 6 coftffTT'ff 3 JJE < 1 > Wto^KIWr * . 

[0008] *wRkz&^xm^L>tih2KGA±mm 

=?yA??-JS*M. /;^yA7^-ftM, ^jl- 
ir h - D - >MM7mm&Br?$: ffl^ii/C*:x;P 
£ftteRfc-*\ 2KGASr^jS-rSfig^2r*-rs«S±% 

BliiLTJi:, #9i:if, 1tfflBa6 2-2 2 82 88^cfe 
i(7)ya-H^yA7^- • 1Tv*n^hy*XK 
591s (FERM BP-1130) , 12-5 (F 
ERMBP-1129) . TH14-86 (FERM 
BP-1128) , 12-15 (FERM BP-11 
32), 12-4 (FERM BP-1131), 22 
-3 (FERM BP-1 1 33) !?<0ffl»#W£iX 

So 

[0009)ift, igftfcfflJfc. %mj£%b'<r)*sm$& 
tf„ ^jt-H^3y^*^^-S*HaS:fflV^2KGA 

836 2-2 28 2 88^-). *»Ht*V^ t 
[00 10] m*-if. *5CTfc*iVvcS/*-F^3y 



(4) W7-6767 3 

6 

$^-K^3/;^*H«m (KIT. m 

•tsiot, *mmb&%m<oMmzimz*£z>b. 

10 7&<7r*0V2*mmizm~t$>WWm j l i t>ti. $£>(cJI 
&#Ji: LTTKe^iWWfefi*. 
[00 11] Af-^X - -fc:U^X(Bacillus cereus) 
I FO 3 13 1 

A^/kX • U^— tJvI" 5 X( Bacillus licheniformis) 

I FO 1220 1 
Afvl^X - X/fy-y^MBacillvs megaterium) I F 
O 12 108 

AfvUX • T 5 )VX{ Bacillus pumilus) IFO 12 
0 90 

20 A^/kX • T5n»Jir , 7T^xyx(Bacillus amyloli 
quefaciens) IFO 3022 

J^fVX • X7"f*!;x(Bacillus subtilis) I FO 
13719 

J^)VX • If— j.9>-X(Bacillus circulans) I 
FO 3967 

^a-KtW - hU^ l J(Pseudoinonas trifolii) 
I FO 120 56 

K^-^X ■ ^V^F:7 * UT(Pseudomonas maltop 
hilia)IFO 1 26 92 
30 Tnf^X • >f ynyx?>X( Proteus inconstans) 
I FO 1 2930 
i/FnA^;?— • 7P^ (Citrobacter freundi 

i)IFO 1 3544 

xyfn/^^- • ^UT^(Enterobacter cloacae) 

I FO 3320 
X/KM — T • >>v- b*3^(Erwinia herbicola) I F 

0 12686 

^rifyh^r^X • tr^(XanUiomonas pisi) I FO 

1 3556 

40 =lrtyh^t^ • v'hUtXanthomonas citri) I FO 
3835 

77^A7fU^ * ^-yrf-fer^f^*A(Flavobac 
terium meningosepticum) IFO 12535 
^D37^ • A'JTVX (Micrococcus varians) 
IFO 3 76 5 

X^xU br • 3 U( Escherichia col i) IFO 3 
366 

[0012] zti^m^^rtii^M^mmz. 2 

0t-4 0ttl Bfrt>4BfflmLX&t>ti&®3m 
50 Sr«-&»0«*&3ifci: LT. m^&ZbW?*&. 
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<r>*ix<r>\/\ 0*^1/1 ooo£-ts?>rt<a£b 

r )&^#if®X'2-'!rh-L-?'u>mzWtitZtlh. M 
LTfflv^ftSiiraii. «<7)||^sl- 
V^-X^^BrC'&S 2 h - L -^oygjo« 

[ 0 0 1 3 ] BttttCI*. a««±«W)««fc:ffiv^*i 

iff, T>^-*7J±mm Kiryt-^A, 958 

9) . a-y-xf-f-r- ua- (JUT. csLt* 
t-*£fct>%*) . ^rhy. isix^x. gi#x*.x. 

^-M)^A» tHlr-sVJ*. 7^*^^, &. -7 
S^P**^ (!UTFADi:«rrSitt>J>S) . * 

c o o 1 4 ] mm^i^mt. nwssret. is&fci**. 

If. **aKi*2 5~3 5"Ct-Ctfa^J:<. l^tfeiO 
pHteS-Qf&StfaiU*. @W!8J<0±j£fc:fli-?-CpH 

0tt(f N'J^A. *BHb* U »7A. r^t-r 

ftSfflD LXmzm>m<r) 2-^rh-L-^D y|g±j£fc: 

&*g»#J£^0LT^vcgi8^pHj!i^$ix6J;3 50 
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[ooi5] BtriewSS'JtiMtJiS'jafiOiNHffl^ 
s. ffifflT'^sat LTti. muz. *i-)vxn. v*. 

■ -twyxi Bacillus cereus) I FO 3 1 

3 1 

JtyfUX • X.y^-'jX(Bacillus subtilis) I FO 
3023 

rtylVX • ?z.)VX( Bacillus pumilus) I FO 12 
089 

A^rt-X • y#-r V V A (Bacillus megaterium) IF 

0 12 108 

f^VX ■ T5n'J^r7ri^xyx(Bacillus amyloli 
quefaciens) I F O 3 0 2 2 

x.i— H^-^X • MJ 'J ( Pseudomonas t.rifol i i) 

1 FO 12056 

i'ho.K?:?— • 7D^ y-r-f (Citrobacter freuhdi 
i)IFO 12681 

lyx !Jt7 • 3 U (Escherichia coli) I FO 3 
456 

»W<z7 ■ >n— b*3 5(Erwinia herbicola) I F 
O 12686 

4 0Xrt-2BIS!*>£,4HratS£&U 

aL. CliX«r*e-fl:fficott«&tc 0.5-5. 0 %(v/v)60 

SJ^-CJnx. . ©€*co4WSr^Sii$•fra i t i>x-Z & . 
1 0 0 1 6 ] «Wt*IHTtt, 2 KG AtkmcotmbcD 
&%&&-b LXii. am«o^»(±f6»^«6C^»<^« 
^S?R5r^«L. «^tS5i?:#oT2KGA^*^ 
;&)^SSrfflv^Tt.l:v%. ±fz. "fib. SiJ<0^ST2. 

%Zm*&bi£t:jTm&m^Xi>£\'\ ±MMft<r>mt 

umzm^h&kit. +MzmtfmMUzm&x'Wim 

izx*)^m^mim\^^xi>. wcm^m^mri 
ffo. mmmiztm#ifgi<?)®ms:&?>zti>X'Z&. 
[ooi7] xmimumt. 2 KGAmnz&ux. 

£<o, jpa. m'Csftm&x-ntozmiLti®. 

wmLxwmm*ffr\ 2KGAismT. t 
ti\im*vt LxcQtsmm't'coi&frfWH mt. 

»f. Li*. Na 4 . K* . Ca*». Ms**. NH4*^¥c01« 

tt^mco&fFFf&j *>tmzts&m>e>fm. a 

88U ov^T«ffitc«l:'9 2KGAS-IsiJR-rs;i:tcJ:0 
fioZktfX'th. 
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[0018] ^mx'm^^^mm<r>-mt lx 

(2, IJUfcf. H2fc**\k$$rBWl tfm2tcr>mz 

toni>cr)tf®mX'Z . t 9 h W*ifi EiKfC* {> J: < . 

«. gm±&1irC&*2KGA&j£if-**£:j(&fc(:i 10 
*ti£Lh«** Zto#T*»oWfc* 2 K G A*XJttt 
<23§-f&i<0-C J: v>* { . 3 6(32. T# 

[00 19]*B«fcL/Cli, B6*J(CJE &TH« S0 4 , 
HNCh, NaOH, KOHlftfDgL T/I^Ufl. ££12 
Na 2 S04. K2SO4. NaNOs. KNOa^T/^'J 

ffcSf^&M^^iPjfiiStCCa 2 *. Ba"«0f 20 
#£-fSl§-&J2, NaNOs^ifcfiKNOsigffitrffl 

[0020] j&**»*««Wf*fT$RK. ttftttftfcVi 
<J4i»WMKW)»|5»W:e«rtlli, m4i«Sfl^ 

W^iffiE^:''-*--?— 7 (Benchma 
rk) *>5V*fi^— X-fe-y?— ( Pacesetter) (*V~7V 

saws**-*-. 

[0021] i«iBtfeffl^r*»!B«)*tt**iW« 
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1 0 

r2£tfLT*«aW»K3*S. msuswcfl-r. «m 
I2*yr 4 Srtf LT«MfMf«rarc& t . 

[ 0 0 2 2 ] ttftjMrfc J: &ftttiK4>0>2 KG AifUgf) 
fflWi. ffl^4aM*«)2KGA4iafc»KIB.WLflr^ 

<. Wit*. ^a-K^ay^-J'^-WWrifflfc^* 
i§£, 8 0 w/ilETF . t < <2 5 0 mg/ml fifFC* 
6J:3lc««Wftff3. «®l2-«asaraLTt«fc^ 

yA?*-JBHII«*JI!v***£. 2KGA£fiS3»$ii# 
«r*fc««MBi5~5 0Bg/»U SjfcL<i210~ 

HSflSSnLTtAfc^, 2KGA£jftfrHWL$rV*i3 

•t€»^fc*'a*L<. fg§t*K2KGA£j££ft 
£SfcSU2{Eii3-tf:S!8jfr Witf, »«i=SrX. 3- 

D - y/nf h-yu. l - y ^.fy vl?{;|frie<o*Sr^ffl 
[0023] sfir;fe. aWMi J:tfl&l**»***>. ««« 

mmmme 2-2282 8 s^tctaao 

6 3-1 1298 9-9*=BBW)*fl l *fctt'esh.(SPt * 
S^T-tgS-f S £ fc A'T*^ S . 

[0024] m&miztnz. K&mw-Wi-iz 2kgacs 

^■*^2KGA5r[i]IRL-CtJ:V^\ »^L<<i. 3£> 
(=««UMr *»t * i i: (= i 0 JS^JS+O 2 K G A Sr ^ 

xmmwz&mzit. dc*^tiiiR-r*jj3* f , 2k 
GAflnss-ff^tsgL-ctowfiT*)?.. 

(*WMK*6 2 KG A SrEHOW- S^rffii: UTJiii^fflv^ 

%wwmx'*i>. 

[0025] 

TtftrH. **J, 2KGAC05£*J±. TK^-f^T 



(7) 

1 1 

SCR101H. 3 0 0x7mm(fij$ia^fi)f 

m. #5AiSjg3(rc 
[0026] m&w i 

1) 

tk 2 t^-Tffl^coa^tfi A 2 0 ml £ 2 0 0 ml ®E.ft 7 7 
xnCAit, 1 2 0*CtcT2 0^MiSU^. dixie, 

9 lsftd FOl 4464, FERM BP-113 
0; KIT, *K&tt&fcifc-f&::ii>£>.&)<DM#$:- 
S&JPBMU 2 8-CTlH^«fc3tlF*-r&C:ttcJ: 

ots 1 mmmi&intc. mmiz. «tgtfeA2oomi£ 

1 u hy^^H^7 5X3t:A^, a£«Uit><0i&2 

*m« l , ztuzm 1 1 0 mi -r^mm 1 2 s 

-Ctcr 2 0i^LTIB2a^?aS-f#7t. *3 

tc;*-fffl^«08t«tfiB 2 Om 1 £2 0 0 m 1 gEft75 

T4iWS-t2:;t^f-7* • .Xtf-f y>7-M I FO 1 2 1 0 
8)<oaft£-6&SttSrLT 2 8 e CCT 2 BfSHIi: 3 

[0 0 2 7] L-V;l/!fC-X5 Og, CSL6 0g. Fe 
SCH3g, «E£9g, t"?SyB*3mg, v-g||1.5gS: 
*jl*t'l 660mHcLT. NaOH-C'pH£7£I8lEL 

ntmm. 3 0 0 mi t m&m<r>m%mL4 mi s-jn*. , $ t» 

0 . 3 gOH«fl:*± OHfclftlJR <tt» 1 0 ml 30 

jAv-^r-^^-KAfU iS«3 2'C. 8I*¥8 0 0 
rpm. 3^0. 5vviaftff'?Jft*£Blttl'fc. pH-b> 

0%NaOH£il&MfcaSlir$-&£ fc fc J:o-CpH=S: 6 . 

2ettfti,£. — 4oogcoL-v/^-K-^?:*ji 

*£&*»LT9 0 0BH;:L;tt><0£jBaU «ffiK*t>0 
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2: LTJflV\ ZtllzmilZxk-T 
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hiPmt l» if-^'-( o . 5 'J -y wms> s^L-craa 

«NW=flnR$«(aa[ i u v vfo/it) . o.5'j7 
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